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±iS7 7-f F*Vn- Ft -f ■Z.tfrhmittfo 

i: -5 F?^. 

Lfc^i:%«P«i:-r<&»#5llE*©^-Kf f ^ F 
[M*93] ±EBfcia±»)Bjh«W**ttlWt?fMtL 

[»#E4J ±IBS&fc±9l»lh^#©£^&±fB-*x^ 

» K7-AKCBKL, -tOtt*a±9Kjh«B*t©4fe*»* 

KlC#LT»MTEiLfc - fc fcf 
lXt4»#3B2Xtt»*3S385«©^- Ff^^ F5 

* 7 u - h ©-35-CflffiSc L 7c 3 t ttSi* 

l tz z t *<&®. 1 1 zm&m 3 

Fx-r -X9 b'^^Cfc 
[000 1] 

iftmom-tztumftm] *ftwtt, ;\-ft4 7.9 

(Hard Disk) *m^XT-9 ©1211, W^Srff^^- 
Frw x? F^-fT" (Hard Disk Drive) CHU 4* 
C, 7?-f>^Kta*t5HGA (Head Gimbal 
Assembly) CHf 
[0002] 

C, /\-b'y"4 *9 F-7>T^1{*, 2 PilZZ 

X tf > FA-*-? 3 ©X tf > K> 3 a t* 1 ~ffi&*£©;N 

*LT, !B»r-x2p , 3CTT-Att6=Sr4"6i: 

m&mzm&ztitz^v ft-^i<d%m\z i — mfsc© 

9£*9#tt, fOA, F7-A7C!)«««:lie»t 
5^X3^;^-^ l 0* s tS:ltenTV>s„ ftfe, ffi 

fcyyvhSKl 1 **fi*&*nT^T, ■*r©7*'J>h 
Sfil 1 i: l~M0770^f F9* 5 7 u+vT" 
;I,7*UVMS1 2Rtf'J- K»l 3CJ:^TJfiRSft 

mm9-x2ftizi,mmm*Ty 4 >i>9 

[0003] ^LI, 1 ~««©^- K*** 4£x 



l&U 1 -MO 7 7 ^ > y F 9 5: 1 © a- 
Fr-f 7^4©»e>i77 -f A-A 1 6»Z=fc^T->7-X 

T\ F7-A7£7-A$ft6£4''6C5K^*3<Ol' 
^-^ 1 Oir j^TfcWb, c*|SUr»»B»LT, 3 
1x5)077^^9 FQIickoTriae)©^- Fr-( 

[0 0 0 4] 

f 7 ^7-i ©/MHtaM&tsnT, i**ffl><v ^ 

/J^n- Ft 4 7,9 F^^T'lAWShi.J:-?!:^ 
0, -t©/N- Ft 4 79 F7^ 7*1 ©W®«t4©|S]±* s 
* + *TE*2tLT\,^Z>o -t LT, a-Ft^7^F7 

F 9 LTl^HG A©iOT"«fc©ft±#*fcM'S 

[0 0 0 5] ft., 77-f>^7F95:5Rft5HG 
A£«fi£LTV^+>-X-?Vv 3 >8l$. S^*TigJ5R;"5 
ttfco- Flf-A8 1 i:, -?:©□- F — A 8 1 ©SfcSg 
i:77-f v F 9 ftXJfr * a» e> fc 4 s? w<i 
;U8 2t-J:oT«|J«SnTV>4 0 *LT, a-Ffcf-A 

8 1©fftJffi (5?>A^8 2«4:ttRS*fllO«») 
7,zfU-t 8 3ZftLX. *^tt. ^©flfe«^iSS^-> 

4Sr < £oT@*-£nTV'>3o &*3, 77^^*F9 

»±^j*»iiVx?i»*snfc^7-r^-9 1 ci«^? f 

[0 0 0 6] — 3tf, ■! 6"fttfHl 7C^rJ:-5C, ^ 

- Ft 4X9 Y<7<C7\1fiWm2 \ ±.mz&® dlifofr 
<b?§T£ftT, ^©vn- Ft 4 79 Fv-f 7"1 t3«»SP 

9 cAWwaF ztiaz-ttfatm cxft-e&^tim&iz 

14, 01 7CSI«-Cwr«J:-5C, 7 7-fV^y F9# 
J:-5C ^®77-f>'^*F9i 5 t7'<>->3y8© 

4 >9<^v F9©^*3±0^* s ii^:-r^©T% ^^I'V 
F9*^n- Ft 4 X9 4\ZML<ffim.-?Z>Z}z\Z 
tt 0 , 75'f>^»K9 ©ffia-^^©®?!!! cfc •= T^n 

- Ft 4 X9 4\zm%*$-?LX, l5^«^-©x^-U- 

[0 0 0 7] ;©&, ®^So^SA* s SDxe>iafc^©7 

7-1 F9<Di&to±0rfmi*. VZ'O^ 3 >8 

M©fIIiMi:»aiAO»4 5 *7'<>-> 3 > 
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•^v K 9 ^/n— Kf« X?4CJ¥ l-#tt*>2» 

BP*>, F<MxAt4^ft«#i:»4t4. f£-3 

•SfcftCtt, (1) , t^V>gi'8(5ftMlF% 
(2) , *^^>v 3 y8M^ISi 
M*/>S<T5fc«>K:, ^7^-91, a-Ftr-A 

8 i at; s? v/n*^ 8 2 £/.ml e»fb-r a Z t *»<SF* L 

[0 0 0 8] LfrU UlSii, ^7^-91, D — K 

tr-A8 is.u r v>/-N*^8 2«^^/j^ esftsnt 

V>T, a*E— «Ttt^5>f ^-9 1©*SL'=1. 2m 
m,«W=l. 0mm, fST=0. 3mmt-^T'/Jsffl 

8kftSL= 11-1 8mmC£-e/.MHtLfcfc©J& l M 

^43±OMj!&ttlJfiS* 5 l OOGSrilg^StWk&So 
[0 0 0 9] L*>U HGA©W»«4©±Rttfigffl"r 
-5 7.7^^-9 lMtX^yya^SCDS^ftft 

lli/«ci: w^UfC^LTV^c +>"^-?>V3>8 

i/-s s< K 9 ©/n- Kf -< * * 4 CStTS C S S (Contac 
t Start Stop) B#Cf±, 7 9 4 K9^>- K 

s> (A-Kf^ .^^4tr>P)"r-S>^^-l'^-9 lCDftSO 
[0 0 10] — SBtrte. 77'fv^7K9®l 

Kf-f 4©C SSV-vlliSfiFOSthiom 
3£?KU7ct©* 5 llfl&£nT^-57& 5 , 77^ 

[0011] *3BWtt, ±ffi©MH«:**-rafc«>K:fc 

^5 z: 1 5r a 6*j i: LTV*4. 
[00 12] 

[0 0 13] ±lEOJ:-5K:«lj«Snfc*J|iHO^-Kf 
-r :* * K 9 4 5ST^©«»apJ£Str iot77 



[0 0 14] 

Si^-r^c si 4~si 7tRi— siiggctrttra- 

[0015] rHGA<OjBl<03U6»«U Hl~ 
H5»4HGA©»1 ©Sm^BSrwUfctOD-Cfe^T, 

««;irci*j«sn;fcttfc±9i»jtas**3 1 £-<7- 

3>8©a-Ktf-A81 ©-t>^-±«-^t , 9#lt/ct 
©■cafeO, *©8Ma±9l»ih«5W3 1 ©gig3 1 a£o 
- Kkf-A8 1 ©#fifttf358 lai^y KT-A7 
flTC&in- Ktf-A8 1 ©gira{lJ8 1 b©_LaS£H5£ 
*<Z>mte±K>y5±.&tt3 1 ©5fcjg8 1 b£o- KhT 
-A8 1 ©^mfttfgC8 1 3^077^ >^-vy K9« 
TfeS7tie«8 1 ctStLT±»C#*»-a-TE«LTV> 
So fr*k ^»K7-A7fl)ftftJ:l:o-Kt-A8 1 
©**<8J8 1 bE.XJffito±K)®ik%m3 1 ©SiSi3 1 a 
fclH&Sfc, *ne>©S«I8 1 bXl/3SiS3 1 a5;7, 
#v Y®& J $>mm s i:<Dttl<Dm'%.^mz£r>X^v h'T- 
A©$fe«LhCB5£LTl*3j&«, S**3±9E&ltSW3 1 © 
Sig3 1 a 7 U- h 8 3CHSUcO, ■*■©-<■ 

-77°U-h83CJ:^To-Ft:-A8 l©*iffiffi!)8 
1 b£-M«rW»JMj*re-N-> F7-A7®5ta±t:i 

[0 0 16] t^T« :cDHGAfflIl©*ffi»*:J: 

Ftf-A8 l i:ioi77-i'>^ 5 - K9trJn^?>ns 

*«d- Kbf-A8 l±»3^0#l-tP>nTl>?)©T, S3 

^IT , •[HIelEli;$i^TV^-5/^- Ff-f 7^4C77-f >^ 

Kgcir.tf-yisai, 79-0 

1 6(3 c fcoT-9-X-!>>'3 >8©A^MFJr*iLTS 

iaii-s^ifettttiBSrafiirscfc^-cs*. bp*., Sfe 

feiOESltaSMS 1 CioW^fa >8©«|g% 
fa^a-psl^&V''©-?, K9©->-^ 
^ h 7 *>^»©»ft*«aE©HGAOi^i:i< IS) 

[0 0 1 7] ^n-CV'T, SI4S.U r S5tr^-r«J:-5tr, 

^- ft^^ V94y\*imm2 i±m\z^md^ 

in3E«A*«aA6nfc»^ 77^^ F9C8A 
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[0 0 18] Lri>U H3Cl^i«|fC55 , r«fc 
■5C, ^*-<>->3 >8©n- Ktf-A8 1 ©7fcJSSffl!l8 
1 c* i 770^•/ K9fcH*K«Mlf»8 1 a£ 

+-c?c*wfi nftizmKmfrtzvm/utm®^ *© 

d- Khf-A8 1 0ft^M8 1 c*5^J:r)E5ihgC#3 
l<D*i3 1bCf«UL*V\ n-Ktf-A8 1© 

[00 1 9] «£^>T, K9©$cWfl fS 

fa^<Dmte±0m&j^\Zl&m2tlZ>Z£l,Ztj:9. d© 

S»*3±o^^C, n^->3V8®n-K^-A8 1 
OS^C<t:ot7 7^ K9tfA- Kf ^ 

- Kf-f 4©IICJ:5E««tffli7- U-h© 

[0 0 2 0] L*»fc, 77-f>^7K9^A-Kf^ 
7.^4±©CSSV->^RSe>ix-53i:^:<, ?~9*/ 
-fCTE*, 77^^ F9*5 

/n— K^-f 7 9 4_h©H&t-ffi§ L"CV'»-5$§"&"C1>, fj 
f(:i5 7 7 0^y K9®BMa±9*«2MS«-r4 

©CSSfciSttflg, Sf«tt©A-Kf^ K7-f7" 

[0 02 1] rHGA©*2©Sll*7^l8j H6» 
HGA©»2©50t7^ll*:wLfc-t)©TJboT, 3©« 

^ » , * x 9 v if mum \z * , t mm. l tz s s = . 

^tt#©»*a±0Rrjh«B*t3 1 **1 ©3US»JI8J:B« 
Cflii'Oftltfcti ©■?*•?, *l©3IJBJ^JBfcB«t©»* 

[0022] rHGA©*3©5lt6^«Ll »Ct,- H7B 
HGA©m3©^J6^fil^Lfet©Tfe-oT, r©« 
-a-li, -^y K7-A7©5feSgX{±-9-^-^>->3 V8©-< 
-7~fV- YSQ<09iM\zmA±.*)W3tW^3 1 *H* 
Hr^J5eL/it©T'fe-5c fc*5, 3©^ ^> FT — A 7 
©fc^CttteJiOBihaMta 1 fc— 
tt, a >8©n - K t-A8 1 CDi«fl8 1 

8 3©ft«Cttfc±9B6iL»*t3 1 £-#K7#j55c-f 

-^-^^U- h 8 3TO - Ktf-A8 1 ©*« 
fl)8 1 b^^-> KT-A7±tZ-9-> K>T yfttCIft 
4*ri*-eftl\, *LT, 3©m3©HJ6r^figCfcV>T 
t», ail©5afi»»t:H*©»*«:»rs^fc*»T* 

So 

[0 0 2 3] rHGA©^4©5U6r^g|J Jfcfc, 085. 
t/H9ttHGA©*4©S81fi»lB*^Ufct©"e*o 
T, d©«-g-li, a >8©n- Kbf-A8 1 



©SSS 8 1 bl-7£:£-ft©i&*3±9l»iLg&**3 1 

Ktf-A8 1 ©SS&8 1 b©7£*Mfl!l^^U^S0XLfc 
fc&-tt©BMaJ:9 6&ihttl*3 1 £7££-*r©#rftl«§i 

3 3SI57>TS«ffll8 1 b±(X^U^JPlt3j:^Tjf 9fi 
Jafcti©t*«. ^LT, r©«^{4, m~S&3©H 
ffi&m-Z* Lfcn-K^-A8U ttBlttiB* 5) % 5 Sfc 
fc±9RFJhara3 l*fll^4t>©i:ft*0, 7£*-*f© 
8*fc±9l*.lkSS**3 1 to- Kfcf-A8 1 ©5feffiffi!l8 1 

c t (DVitommnei^ & k> -hajlsi** r t #-et 5 

©T\ 7 K9©»li*a±0M«rJiifiaK©«ia 
M©-*7y*j&««0 % ffisg&tfj:'; — JfifijJtfS. 
[0 0 2 4] r<J A-AVU • /\— Ff-< 7? V^J-f] 
HI 0-11 3tt, 'JA-;^-A-Kf-f7^ 

£7\- Kf^ AtfWimtltzy* 4 7,2 -h- V U i? 

4 2SA- K-r K7>f 71 rtt-73- h 'J y viUA 

T> A-Kf-f^^4©t>?-374 5$;A-KT-( 
7.9 yirt©^tf>K^*-^3»r^+y + >^ 
S-&5J:-5i:Lfct©-CJ&5. «c*S» 43(4x^^^77 
- h 'J •> •>'4 2©^Itfe5„ ^Lt, A-Ff^ 
^ K^'T ^1 rtt:lit7'<>y3>2 8©o- K/T> 
a- Ym^-yfA 6a 5 !§:We>iaTl->T, T>n-K (Un 
Load ) B#t»i, ^» KT- A 7 %^9lc*|oiC|Hi^L 
T, mi 2tr^-r«t-5C, +*-^^>->3>8CT)n-Ktr 
-A 8 1 ©^SS«!I8 1 c\Z%L9ttttbtLT^Z>v- V / 
T>u- HA-4 7%n- K/T >o— Kffl^>^4 
6±c*0±lf4-ti-5ri:c«tot, 77-fy^"vyK 
95:^- Kf-f 7-7 4©*®*»€>ff±S-&S«k-5»r LT 
^-5o o — K (Load) l^CB, ^tfVK^^E-^ 

*0B"C, K7-A7«r^fiPb*|q]ClHlfeLT, HI 
3i:StJ:^(:, a- K/T>d— FfflA— 4 7$rn- 
K/7 > n — Kfflv>-/4 5*>?>^9lb^iz^7i s -rc 
fciCioT, ^'OS/ a >-8fflMMFCJ:oT7 
•7^ K9S:x77 < 1 Kf 

^ ^ 4 ©*ffi»r*Stttt]|8K:»±S-»*ft <ke> c Lfc l> 
©T-afe^c 

[0 0 2 5]S£oT> :cD'JA-A>-A-Kf 
K7-f74 1CJ:nif, HGACi 1 , ^2, ^3, % 

Awnffimmremm Littkte±K>ffi±%i#3 1 

'nv K900- K/T>d- KKf(Z*>W-5-9-^-^>-> 3 
>8©^fiffi(f^fn]i:«S*t*|S3 (750^? K9 
K7-< ^^4©*M*^8inS77(S]) ^©lK-5@ 
&<DW&&Mtf*SmzttZ,<D-Cn- K/T>n- Kffl9 
V^4 6*fflV»fc7-7-f K9©7\- Kf-f7v^ 

^0, 77^f>^7 F9©n-K/7>o-K^|;, 
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4 >?^y F9©n- F£* A-THZftX 

[0 0 2 6] U_h, *»W©3afi©^«C#Sj*'<fc 

&£>o 

[002 7] 

[&«©»*] JA±©«fc3C»J«Sftfc*WPI©'v-K 
f^^K7-fm &©«fc -5 ft******. 

[0028] ttJHg 1 tt, ST^#©««iPj$S{- <fc o 
T770^'> KCA- Kf-f gift -5 ;fr|Sj© 

Y (DWalSyfeXZ^ yUyf^v Y&js— 
Yt4 7v\zm%-otft>fiX, 77>f^y KsWtttl 
SiifcO, A-Kf^i'CaSmT, ffi^fi-f© 
i7- u- h *«*fl:-r* r k **«K:l»itT £> 3 i: #T 
£5, Lfrt, 750^7 FriV\— Kty *:?±© 

css v-xzpse>ns3i:^<, x-* v-y\zxm 

[0 0 2 9] »*S2tt, »4a±0l»Jh»tt-.**WttaB 
We««L/t0-e, |»fffC±477^>^» F© 
/n- Ffw ^^4»6oMi*3±0«:*3IK:flS«S-B-«r i: 

[0 0 3 0]i«3tt, l*fc±9l»jLa5#*Wtta8t 
T8&RLjt©-C, »»i5fl!:l577^>^ i) f©/\ 
- Kf^ X:?*»e>©&fe±9©<£«£f5Wj:A s £s 

[003 1] IS*^4li, ttfe±?>|»iL»tt©aSi(B*-9- 

WWmmtz&Z>7=>-< K©SMa±9«r« 
[0 0 3 2] flt$4l5li, ttfc±OI»Jh»tt-ft^y KT 

[0 0 3 3] IS*3B6I±, »Ma±9l»ihfiW«:o-Ktf 



«©fi±C £*7 7-f K©BMa±OHIM]njfiK 
©/\*5y*£4>&< LT, *©S»ifc±9£a;fifgir<£ia 
-C£*o 

[0®<Df8#^:IHW] 

[01] *^4IfflLf:A-Kr<7.? FtK7"©H 
GACl 1 ©3IJ6»JB«:wr«aH"C*4. 
[02] ®1 (DV7.'<y'> a ><Dffim.M?%ltmti±K) 

[03] B 1 O^^'^i'a >©A*WI4:ai8±9l» 

ih«**©«t6*Kw**w®WBH-c&4. 

[04] *J6W©^- Kf-f 7 9 K7^7"*iSS±fl; 
!TFSliilt«rottJB«:«W-r.*ie»fM«l®H-C*>*. 
[0 5] #£(8©^- Y?4 79 v7 4-ft>mu±.m\z 

»f®«®0T3b^o 

[06] ##SJil3£jiffl Lfc'v- Kx-c F^-f 7©H 
G A ©0 2 <D9zffi&m Sr^f #*&0 T 2b 5 . 

[0 7] *«WtISLfcA-Kf^^ F9f :/©H 
GA©J53 05lilS»JB*w-r»«H"e*5. 

[08] ^^SfflLfcA-Kf-f^i' K7-f7-fflH 

ga©I4 (Dmmmm c *s it * tt*a± o KutsM* © ^ u 

[0 9] 0 8©8**3±OBSlhSB**©yu^JoX^©^ 

[010] *»w%affl-r*©tr*a«:yA-/^- /> 

-Kf^? Fv^y^-r-a5^^t 5 F®0TfeS„ 

[011] 01 1 ©flEtfrSfflSHT&S. 
[01 2] 0 1 0©'M-a^ • Kf-f X? K5-f 
-?\zi&Vi ^> ■< ycr^y Y(DT> a- KttWfelttWr 

[01 3] 0 1 OC'JA-M • /n- Kr-f7s^ F^-f 
7C;fett«7 5-r F©n- KttBSrSJipj-rsiST 

®<ffl®0T*fe-5o 

[014] tt*©-^- kx-< 79 7*wtm-rz>& 

i*^r-xo*^-«:»*Lfctt«©#WH-C**. 

[01 5] fl£3fc©^- Kf-<7,^ F9-f 7©HGA£iK 
IST -5 s >©T®<ffl©^ffi0T'feS o 

[016] «©A-Kf-f>l^ YUv'tf&iWl.mz 
«TSliSia«r©ttJB*rw Lfc«BSfffi«iiiH-C**. 

[017] ft*©^- h'fi 79 \? ? 4 y&mm±mz 

So 

lliA-Kf^^K7^y, 4liA-Kf-(7>?, 7 
fi'sf FT-A, 8li-7-^-^>->3 8 1liW> 
->3 >©n- Ftf-A, 8 2li-7-^'<>v3 ><Di?>^ 
;K 9ti7-5'C>^y K, 9 1877^^^'© 
^ 7 4 Q2\$7U yf^v Y<Z>m&^ v Kf 1 y 
3 1 \mto±Vffilk$Htt. 4 1 « 'J A-A;w • /n- 
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[HI] [04] 
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[06] [Ell 7] 
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